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▪ Technical Associate Institute agreement with ATLAS started in 2022 and will 

follow up to 5 years

▪ WP04: Cross-checking of Materials Description in the PP1 Region

TAI Agreement with GTU
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▪ CATIA has been integrated in the existing simulation infrastructure of ATLAS

Simulation Loop with CATIA
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Special connectivity's was developed:

▪ CATIA-2-XML

▪ CATIA-2-GeoModel

▪ GeoModel-2-CATIA

▪ GEANT-2-CATIA

▪ Therefore, we are using CATIA as a

hub to collect different geometry

descriptions and compare them to

the CAD engineering DB of CERN

As-Built Geometry

Geometry for 
Physics Analyses

3



CATIA Analyses include:

▪ Mass Analyses

▪ Radiation Analyses

▪ Conflicts Checking

▪ Positioning Checking

▪ Simplification of Geometry

Compare Analyses of Geometries for Simulation
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▪ We are using DMU modules of CATIA and 

3rd-party software applications developed 

by GTU

▪ We have successful experience working 

with ATLAS Muon group – 14 projects 

since 2010 and Tile Calorimeter group -7 

projects since 2020

Simulation Engineering
VS
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▪ Study of the Radiation on the early stage of geometry development in CATIA

Methodology
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▪ Finding the Transition points

Methodology
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a)
b)
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▪ Criteria of Simplification

Simplification of Geometry
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𝐶Π = ∀( 𝑀 = 𝑐𝑜𝑛𝑠𝑡    𝑉 = 𝑐𝑜𝑛𝑠𝑡     (𝐿𝑋𝑜 = 𝑐𝑜𝑛𝑠𝑡 ∨  𝐿𝜆 = 𝑐𝑜𝑛𝑠𝑡)) 

Π1 : 𝐺𝑆1 = Π1:𝐺𝐷  

Π2 : 𝐺𝑆2 = Π2:𝐺𝑆1 

∆Φ=
𝑙0
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𝑙0 =
3600

64 × 2
= 2.81250 

∆Φ=
2.81250

10
≈ 0.280 
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Life Cycle
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Step Output

1 Dump geometry from the SmarTeam 3D Model

2 Reproduction of the SmarTeam Geometry 3D Model; Technical Report

3 Dump Geometry from the GeoModel 3D Model

4 Compare analysis Technical Report

5 Radiation Analyses - CATIA Detailed vs. GeoModel Technical Report

6 Simplification of Geometry 3D Model; Technical Report

7 Radiation Analyses - CATIA Detailed vs. CATIA Simplified Technical Report

8 Conflicts Checking Technical Report

9 Modification of Geometry 3D Model

10 Preparation of AGDD/XML Description XML file

11 Upload results on GitLab Summary: 5 Models; 6 Technical reports; 1 XML file

▪ Development of the Simulation Geometry in the CATIA
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▪ Reproduction of the Geometry

Case Study : LA Dump Valve Analyses  
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Geometry after the Reproduction
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▪ Splitting the Structure for the Compare Analyses

Case Study : LA Dump Valve Analyses  
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8. Central Tube

2. Upper Flange

3. Insulation Joint

4. Valve Adapter

1. Chimney

5. Loose Upper 
/Lower Flange 

6. Lower Flange & 
Reduction

7. Selfa DN70 9. Flexible DN8 Pipes

10. Bolts

11. Vacuum and Liquids
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▪ Getting Geometry from the GeoModel

Case Study : LA Dump Valve Analyses  
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▪ Compare Analyses of Mass Properties

Case Study : LA Dump Valve Analyses  
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GeoModel

Diff: -59 kg 

# name material Volume (m3) Mass (kg)

1 Base Envelope LArServices8 0.067 23.5

2 Base Plate Aluminum 0.0027 7.3

3 Bridge Envelope LArServices8 0.0228 8

Total:    40

# Name material Volume Weight

1 Chimney Stainless Steel 0.001587 12.5

2 Upper Flange Stainless Steel 0.001257 9.9

3 Insulation Joint Polycarbonate 0.000595 0.6

4 Valve Adapter Stainless Steel 0.001417 11.2

5 Loose Upper/Lower Flange Stainless Steel 0.001537 12.1

6 Lower Flange & Reduction Stainless Steel 0.001966 15.5

7 Selfa DN70 Stainless Steel 0.00142 11.2

8 Central Tube Stainless Steel 0.000759 6

9 Flexible DN8 Pipes Stainless Steel 0.000179 1.4

10 Bolts Stainless Steel 0.000327 2.6

11 Vacuum and Liquids

Vacuum
Liquid Argon
Argon Gas
Helium Gas

0.04607
0.010675
0.000099
0.00015

---
14.9

0.00016
0.000025

Total: 0.022 98

As-Built



▪ Compare Analyses of Radiation Length

Case Study : LA Dump Valve Analyses  
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▪ Compare Analyses of Radiation Length

Case Study : LA Dump Valve Analyses  
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▪ Simplification of Geometry

Case Study : LA Dump Valve Analyses  
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Diff: 0

# Name Volume Weight

1 Chimney 0.001587 12.5

2 Upper Flange 0.001257 10

3 Insulation Joint 0.000595 0.6

4 Valve Adapter 0.001417 11.2

5 Loose Upper/Lower Flange 0.001537 12.1

6 Lower Flange & Reduction 0.001966 15.5

7 Selfa DN70 0.00142 11.2

8 Central Tube 0.000759 6

9 Flexible DN8 Pipes 0.000179 1.4

10 Bolts 0.000327 2.6

11 Vacuum and Liquids 0.010675 15

Total: 0.022 98

# Name Volume Weight

1
2

10

Chimney
Upper Flange
Bolts 

0.00306 24.1

3 Insulation Joint 0.000595 0.6

4
5

10

Valve Adapter
Loose Upper/Lower Flange
Bolts

0.003027 23.8

6 Lower Flange & Reduction 0.001966 15.5

7
8

10

Selfa DN70
Central Tube
Bolts 

0.002216 17.4

9 Flexible DN8 Pipes 0.000179 1.4

11 Volume of Liquid Argon 0.010675 14.9

Total: 0.022 98

14 parts

77 parts



▪ Simplification of Geometry

Case Study : LA Dump Valve Analyses  16
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▪ Integration Conflicts Checking

Case Study : LA Dump Valve Analyses  17
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Chimney

LAr::DM::Crate

Lar::DM::FEBoard



▪ Integration Conflicts Checking

Case Study : LA Dump Valve Analyses  18
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A - A



▪ XML Coding

Case Study : LA Dump Valve Analyses  19
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256 Programing strings



Case Study : LA Dump Valve Analyses  20
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Project overall parameters

Started 2 April, 2021

Involved manpower 2FTE

Number of task executed 17

Working days spent 39
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1. Using CATIA enables to bring as-built geometry descriptions for the Simulation

2. It is possible to investigate current GeoModel/XML descriptions for consistency

to the as-built descriptions

3. The radiation analyses in CATIA brings the opportunity to deliver on the early

stage of Geometry development accurate geometries for the simulation

4. Past 14 projects for the Muon system and 7 projects for the Tile Calorimeter

system of Compare analyses showed big differences between GeoModel/XML

descriptions and as-built descriptions

5. We are ready to bring our knowledge and expertise in order to deliver accurate

and efficient geometries for the ITK
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Thanks for the Attention!

მადლობთ ყურადღებისათვის!

Questions & Discussion
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